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(57) ABSTRACT

A method of controlling power supply and a printer adopting
the same. The power supply controlling method includes the
steps of obtaining information of on/off operation times of a
power supply switch which supplies and interrupts the
supply of power from an external power source to a power
supply over a predetermined period, storing the information
it a power supply off interval exceeds a predetermined off
interval, determining the time of supplying and stopping
power of the external power source to the power supply for
cach period based on the stored on/off operation time
information, and connecting and separating a power supply
line between the external power source and the power
supply according to power supply and interruption times
determined for each period. Also, the printer includes a
power supply on/off operation information obtaining device
generating on and off operation information of the power
supply switch, and a power supply control module connect-
Ing or separating a power supply line of the external power
source to the power supply according to power supply on
and off operation time determined by an internal power
supply on and off determining program of the power supply
on and off operation information. Accordingly, power supply
and 1nterruption required for driving the printer can be
automatically performed at set times without operation by a
user, to thereby automatically reduce waste of power.

13 Claims, 6 Drawing Sheets
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POWLER SUPPLY CONTROLLING METHOD
AND PRINTER ADOPTING THE POWER
SUPPLY CONTROLLING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of controlling a
power supply and a printer adopting the same. More
particularly, this invention 1s directed to a power supply
controlling method for controlling the supply and interrup-
fion of power of an external power source to and from the
power supply which generates power required to drive a
printer.

2. Description of the Related Art

Referring to FIG. 1, a conventional printer 10 receives
print data from a computer 20 via a communications inter-
face.

The printer 10 includes a printer controller 11 for pro-
cessing the print data and controlling the enftire system, an
operation panel 13 having an operation key for outputting an
operation signal to the printer controller 11, a printer engine
12 controlled by the printer controller 11 to perform prac-
tical printing on a paper sheet and a power supply 14 for
receiving power from an external power source 15 to supply
power to elements including the printer engine 12.

In the printer 10 mm which an 1nk 1s employed as a
developer, the printer engine 12 includes a driving means for
driving a circulating photosensitive belt, a laser scanning
unit for wrradiating light beams onto the photosensitive belt
to form an electrostatic latent 1mage, a developing apparatus
for developing the electrostatic latent 1mage, a transferring
apparatus for transferring the image developed on the pho-
tosensitive belt to a paper sheet, and a resetting apparatus for
removing the electrostatic latent image formed on the pho-
tosensitive belt and for electrically resetting the photosen-
sitive belt so that a new electrostatic latent 1mage can be
formed.

In the printer engine 12, some apparatuses which need to
be maintained at a constant temperature, ¢.g., a heating
pressure roller of the transferring apparatus for fixing a toner
image to the paper sheet, must receive power continuously
to maintain the constant temperature.

However, 1f the printer 1s not used for long periods of time
(while in a power-on state), the ongoing power supplied to
the printer 1s wasted. Therefore, most printers employ a
warm-up mode, which 1s one of several power supply modes
which reduce power consumption when the printer 1s idle. In
the warm-up mode, power which 1s appropriately lowered
below the value required for printing, 1s supplied to the print
engine 12 to maintain required temperatures.

However, the warming-up mode having the lowered
power still consumes approximately 10 watts of power.
Thus, 1f the printer in a power-on state 1s not used for a long
time, or 1f the power supply 1s not cut off due to carelessness
of the user, much power 1s wasted.

Also, after executing a power supply switch to first supply
power to the conventional printer 10, the temperature of a
thermal element must be 1ncreased, such as the heat pressure
roller, up to a predetermined temperature so that a printable
state 1s attained. Thus, a long period of waiting time 1s
required for printing after mnitially switching the printer on.

SUMMARY OF THE INVENTION

To solve the above problem, an object of the present
invention 1s to provide a power supply controlling method
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capable of automatically supplying or cutting off external
power to a printer according to stored power supply on/oif
times, which have been set to suppress the waste of power,
and a printer adopting the same.

Accordingly, to achieve the above objective, a power
supply controlling method includes the steps of: (a) obtain-
ing information of on and off operation times of a power
supply switch capable of continuing and mterrupting the
supply of power of an external power source to a power
supply for a predetermined period; (b) storing the informa-
fion of on and off operation times 1f a power supply off
interval from the off time of the power supply switch to on
time thereof exceeds a predetermined off interval; (c) deter-
mining the time of supplying and stopping power of the
external power source to the power supply for each period
based on the stored on and off operation time 1nformation;
and (d) connecting and separating a power supply line
between the external power source and the power supplier
according to the time of supplying and mterrupting the
power determined for each period.

In addition, to accomplish the above objective, a printer
includes a printer controller for receiving print data to
transform the received data into driving data and controlling
the entire system. A printer engine driven according to the
driving data and an operation panel outputs an operation
signal of a user to the printer controller. Also, a power supply
transforms the power received from an external power
source to supply power required for driving the printer, and
a power supply switch connects and separates a power
supply line between the external power source and the
power supply. The system also comprises power supply
on/olf operation information obtaining means for generating
power supply on and off operation information according to
on/off operations of the power supply switch. A power
supply control module determines the time of supply and
interrupting power of the external power source to and from
the power supply for a predetermined period obtained by an
internal power supply on and off determining program
according to the power supply on and off operation
information, and controls the supply and interruption of
power of the external power source to and from the power
supply according to the determined power supply and inter-
rupt times.

The power operation 1information obtaining means may
generate power supply operation information according to
on/off operations of the power supply switch, or use a
voltage signal supplied from an output terminal of the power
supplier. Also, the printer controller, functioning as the
power supply on and off operation mmformation obtaining
means, determines rising and falling levels of a voltage
supplied by the power supply to generate the power supply
on/off operation information, and supplying the generated
power supply on/off operation information to the power
supply control module.

Preferably, the power supply control module receives
required power from a separate battery, and includes an
additional power supply switch installed on the power
supply line 1n series with the power supply switch and a
switch operator controlling the switching on/off of the
additional power supply switch.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present
invention will become more apparent by describing in detail
a preferred embodiment thercof with reference to the
attached drawings 1n which:
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FIG. 1 1s a block diagram of a conventional printer
connected to a computer;

FIG. 2 1s a block diagram of a printer according to the
present mvention connected to a computer;

FIG. 3 1s a circuit diagram of a power supply controlling,
module of the printer of FIG. 2;

FIG. 4 1s a flowchart of a process of determining on and
oif times of the power supply controlling module of FIG. 3;

FIG. 5 shows results of on and off control of the power
supply according to the process of determining on and off
times of FIG. 4; and

FIG. 6 Shows another example of a method for determin-
ing on and off times, 1n which automatic control results are
illustrated using on and off operation times determined
according to arithmetical means for power supply switch
operation times for three days.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 2, a printer 30 includes a printer
controller 31, an operation panel 33, a printer engine 32, a
power supply 34, a power supply control module 40 and a
power supply on/off operation information obtaining means

50.

The printer controller 31 for controlling the entire system
converts print data mnput from an external apparatus, such as
a computer 60, to driving data appropriate for driving of the
printer engine 32 to output the converted data to the printer
engine 32, and processes commands input from the opera-
fion panel 33.

The print data output which 1s output from the computer
60 through a communications interface contains data having
documents or graphic 1images which have been generated
from an applied program and changed to language for the
printer by the printer driving program 62.

Various operation keys capable of selecting various func-
fions of a printer are provided on the operation panel 33
outside the main body of the printer. The operation panel 33
outputs an operation signal generated by executing an opera-
tion key to the printer controller 31. Preferably, a select key
(not shown) for selecting automatic power supply control by
the power supply control module 40 1s provided on the
operation panel 33.

The printer engine 32 1s controlled by the printer control-
ler 31 and serves as a practical 1mage printing device. In a
laser color printer, the printer engine 32 includes a plurality
of laser scanning units for scanning light beams on a
circulated photosensitive belt to form an electrostatic latent
image, a plurality of developing apparatuses for developing
the electrostatic latent 1image for each color, a transferring
apparatus for transferring the image formed on the photo-
sensitive belt to a sheet of paper, and a resetting apparatus
for removing the electrostatic latent 1mage formed on the
photosensitive belt and electrically resetting the photosen-
sitive belt so that a new electrostatic latent 1mage can be
formed.

The power supply 34 receives power from an external
power source 35, ¢.g., a common AC power supply, to
ogenerate a voltage required for elements of the printer
including the printer engine 32, and to supply power to the
clements through an output terminal thereof.

The power supply on/off operation information obtaining,
means 30 generates on and off operation information of the
power supply switch 37 by user command and outputs the
ogenerated information to the power supply control module
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40. The power supply on/off operation mnformation obtain-
ing means S0 1s directly interrupted by operation of the
power supply switch 37 to generate the power supply on and
off operation mmformation. The voltage signal output from an
output terminal of the power supply 34 may be supplied to
the power supply control module 40 as on/off operation
information of the power supply switch 37 (see FIG. 3). At
this time, the power supply control module 40 obtains the
power supply on and off operation information by monitor-
ing the rising and falling of the voltage supplied from the
power supply 34.

Also, the printer controller 31, instead of the power
supply on/off operation information obtaining means 350,
may monitor the rising and falling levels of the voltage
supplied from the ‘power supply 34 to generate the power
supply on and off operation information, and supply the
information to the power supply control module 40.

If automatic power supply on and off control 1s required,
the power supply control module 40 turns the power supply
line 36 on or off between the external power source 35 and
the power supply 34 based on the power supply and inter-
ruption times of a power supply which 1s mternally deter-
mined per a predetermined period.

The time of supplying and interrupting power of the
power supply control module 40 1s determined by a power
supply on/off determining program based on the on/off
operation times of the power supply switch 37 supplied from
the power supply on/off operation information obtaining
means 30 for a predetermined interval. The time of supply-
ing and interrupting power of the power supply control
module 40 may be set using an input apparatus, 1.€., the
operation panel 33 or the computer 60. A printer 30 may be
constructed such that the time of supplying or interrupting
the power can be determined by using the operation panel 33
or a connected computer 60 or by the time obtained by an
internal determining program based on a power supply
switch 37 operation pattern.

The method of determining the time of supplying and
interrupting the power according to a power supply on and
off control determining program inside the power supply
control module 40 will be described 1n a power on and oft
control method to be described.

The circuit diagram of the power supply control module
40 according to a preferred embodiment 1s shown 1n FIG. 3.
The same elements are assigned the same reference numer-
als.

Referring to FIG. 3, the power supply control module 40
includes a switch operator 41 and an additional power
supply switch 43.

The output terminal of the power supply 34 and a switch
operator 41 are connected to each other such that the voltage
signal output through the output terminal 38 of the power
supply 34 as power supply on/off operation information 1s
output to the switch operator 41 of the power supply control
module 40. Thus, 1f the voltage signal rises to a predeter-
mined level or higher, the switch operator 41 determines the
power supply as on, and if the voltage signal falls to a
predetermined level or below, the power supply 1s deter-
mined as off.

The power supply control module 40 1s controlled by the
printer controller 31 communicating with the operation
panel 33 or the computer 60.

An additional power supply switch 43 1s a relay switch
capable of connecting or disconnecting the power supply
line 36 and 1s serially connected to the power supply switch

37.
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The additional power supply switch 43 mcludes a switch
member 44 which 1s switched on and of accordmg to a
change 1n the magnetic force and a coil unit 45 causing the
magnetic force change.

The switch operator 41 includes a memory 41c for storing,
a program required for operation of the controller 415 and
information of power on/ofl times, a clock 41a for supplying
information of current time and a controller 415 for con-
trolling the switching on and off of the additional switch 43
according to the determined power supply on and off times.

The switch operator 41 controls a switch device 47, such
that a current path of an auxiliary power supply 46 for
receiving power from the external power source 35 to
ogenerate a DC voltage of a predetermined level to the coil
unit 45 via a resistor R for limiting current, can be closed and
opened. Thus, if a high signal turning on the switch device
47 1s output from the switch operator 41, current flows

through the coil unit 45, and thus the switch member 44 1s
switched on according to the magnetic force. If a low signal
1s output from the switch operator 41, the switch member 44
1s switched off. Also, the switch member 44 may be con-
structed to be switched off when the current flows 1n the coil
unit 45.

Meanwhile, a battery 42 which 1s a driving source of the
switch operator 41, without an auxiliary power supply 46 for
supplying current to the coil unit 45, may be connected to the
coll unit 45 through a connection line 48 1ndicated by dotted
lines to be a current supply source of the coil unit 45.

Hereinafter, a method of controlling the on/off function of

a power supply according to the present mvention will be
described with reference to FIGS. 3 through 6.

A user command determines the power supply switch 37
on/off operation times for a predetermined period, for
example 24 hours, a week or more. As shown 1 FIG. 3, a
power supply level output from the output terminal 38 of the
power supply 34 obtains the information of the power
supply switch 37 on and off operation times.

Then, the power supply on/off times corresponding to the
case 1n which the power supply off interval from the power
supply off time to the power supply on time exceeds a
predetermined off interval (window time) is selected from
the 1nformation of power supply on and off operation times.
The process of selecting the power supply on and off times
will be described with reference to FIG. 4 in detail as
follows. If a voltage level of the output terminal of the power
supply 34 1s more than a predetermined level, 1.e., the power
supply is on (step 100), a gap corresponding to a difference
between the current time and the previously stored power
supply off time is calculated (step 200). If the gap is equal
to or greater than the window time w corresponding to the
set off interval, the on time 1s stored 1n order to be used as
the power supply on control time (step 400). However, if the
gap 15 less, the on time 1s not stored and the previously stored
power supply off time is also deleted (step 500). If the
interval from supply to stop of power 1s less than the
minimum time required to warm up the printer engine 32 to
be 1n a print stand by state, more power 1s wasted. Thus,
preferably, the window time 1s determined by a time beyond
the warm up time and appropriate for system operation. The
window time may be set at zero 1n order to obtain all power
supply on/off operation time 1information without selection.

In the step 600, if the power Supply switch 37 1s turned off,
the current power supply off time is stored (step 700). The
process 1s repeatedly performed for the predetermined
period.

The time of supply and interrupting power of the external
power source to and from the power supply 34 for a
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predetermined period 1s determined by an internal determin-
ing program using the data of power supply on/off times
stored through the above selection process, €.g., 24 hours or
more. In the determining program, the power supply on/oft
times selected and stored for a set period 1s determined as the
power supply and interruption time, or by the mean of time
data obtained for several periods or by other arithmetic
methods.

The case 1n which the power supply on and off time stored
for one predetermined period 1s set as the power supply and
interruption time by a determining program 1s shown in FIG.
5. In FIG. §, one day 1s set as a period to obtain the power
supply switch on and off operation mmformation, and 1n the
next period, the power supply switch 1s turned on and
automatic on and off control of the additional switch 43 by
the power supply off period corresponding to a period of a
total of one hour before and after 12 o’clock (i.e.,
11:30-12:30) according to the operation of the power supply
switch 37, i the previous day which 1s the period of
obtaining power supply switch on and off operation infor-
mation. At this time, 1f the power supply switch on and off
operation time 1nformation 1s set so that the window time W
corresponding to the power supply ofl interval exceeds 1
hour 1s only selected and obtained, the power on state is
controlled to be maintained even before and after 12 o’clock
in the process of automatic control according to the power
supply control module 40.

If only the power supply switch on and off operation time
information having the window time W with respect to the
power supply switch off mterval of more than 1 hour 1s set
to be selected 1n the process of obtaining power supply on
and off operation information, the power supply off time
information corresponding to a total of one hour before and
after 12 o’clock 1s stored. In the process of automatic control
according to the power supply control module 40, the
additional power supply switch 43 is controlled to be opened
at the stored time, 1.e., at 11:30, and to be closed at 12:30.

The above period of a power supply switch 37 operation
pattern obtaining interval 1s appropriately selected 1 units of
24 hours, a week or a month, and data of the required power
supply switch on and off operation information 1s selected
and stored during one selected period or several periods.

In FIG. 6, if the window time for selecting data 1s
determined as zero, data obtamed from all information of the
power supply on and off operation time for three days 1s
analyzed to determine the power supply on and off times. In
other words, the mean of each temporal band 1s obtained
from the data of the power supply on and off time for three
days, and the time corresponding to the mean 1s determined
as the power supply on/off control times.

The time decision can be determined by selecting an
appropriate calculation method such as arithmetic mean,
maximum oif interval or a minimum off interval.

If automatic power supply on/off control is required, the
power supply line 36 between the external power source 35
and the power supply 34 1s automatically connected and
separated according internally determined and stored supply
and 1nterruption times. In other words, 1n a state in which the
power supply switch 37 1s switched on, switching the
additional power supply switch 43 on and off 1s automati-
cally controlled according to the internally determined and
stored power supply on and off control times.

As described above, according to the method of control-
ling the switching on and off of the power supply and the
printer adopting the same, the supply of power required to
automatically operate the printer according to the supply and
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interruption times internally determined 1s realized through
the process of obtaining the information of a power supply
switch operation pattern, to thereby reduce waste of power.

This invention has been described above with reference to
the aforementioned embodiments. It 1s evident, however,
that many alternatives, modifications and variations will be
apparent to those skilled in the art i light of the foregoing
description. Accordingly, 1t 1s intended to embrace all such
alternatives, modifications and variations as fall within the
spirit and scope of the appended claims.

What 1s claimed 1s:

1. A method of automatically controlling an on/off func-
tion of a power supply, comprising the steps of:

(a) obtaining information of on and off operation times of
a power supply switch capable of continuing and
interrupting a supply of power from an external power
source to the power supply for a predetermined period,;

(b) storing the information of on and off operation times
if a power supply off interval between the off operation
time of the power supply switch to on operation time
thereof exceeds a predetermined off interval;

(¢) determining a time for supplying and stopping power
of the external power source to the power supply for
cach predetermined period based on the stored on and

™

off operation time 1nformation; and

(d) connecting and separating a power supply line
between the external power source and the power
supply according to the time of supplying and inter-
rupting the power determined for each predetermined
period.

2. The method of claim 1, wherein the predetermined

period 1s 24 hours.

3. The method of claim 1, wherein the predetermined
period 15 a week.

4. A printer including a printer controller for receiving,
print data to transform the received data to driving data and
for controlling a printer system, a printer engine driven
according to the driving data, an operation panel outputting
an operation signal of a user to the printer controller, a power
supply transforming the power received from an external
power source to supply power required for driving the
printer, and a power supply switch connecting and separat-
ing a power supply line between the external power source
and the power supply, comprising;:

power supply on/off operation information obtaining
means generating power supply on and off operation
information according to on and off operations of the

power supply switch; and

a power supply control module determining times of
power supply and interruption of the external power
source to and from the power supply over a predeter-
mined period, obtained by an internal power supply
on/off determining program according to the power
supply on and off operation information, and control-
ling the power supply and interruption of the external
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power source to and from the power supply according
to the determined power supply and interruption times.

™

5. The printer of claim 4, wherein the power supply on/ofl
determining program determines the on and off operation
fime 1nformation, corresponding to when a power supply oft
interval between the power supply switch off time and the on

fime exceeds a predetermined off interval, as the power

supply and mterruption times.

6. The printer of claim 4, wherein the power supply on/off
operation mformation obtaining means supplies a voltage
signal output from an output terminal of the power supply as
the power supply on and off operation mformation to the
power supply control module.

7. The printer of claim 4, wherem the printer controller
functions as the power supply on/oif operation information
obtaining means and determines rising and falling levels of
a voltage supplied by the power supply to generate the
power supply on and off operation information, and supplies
the generated power supply on and off operation information
to the power supply control module.

8. The printer of claim 4, wherein the power supply
control module receives required power from a separate
battery.

9. The printer of claim 4, wherein the power supply
control module comprises:

an additional power supply switch installed on the power
supply line 1n series with the power supply switch; and

a switch operator controlling the switching on and off of
the additional power supply switch.
10. The printer of claim 9, wherein the additional power
supply switch comprises:

a switch member performing on and off operation accord-
Ing to a change 1n a magnetic force; and

a coll unit for changing the magnetic force to maintain and
interrupt current according to control of the switch
operator.

11. The printer of claim 10, further comprising an auxil-
1ary power supply for receiving power of the external power
source to generate power required to drive the coil unait,
wherein a first end of the coil unit 1s connected to an output
terminal of the auxiliary power supply, and a second end
thereof 1s connected to a switch device switched on and off
by the switch operator to maintain and interrupt current of
the auxiliary power supply to the coil unat.

12. The printer of claim 10, wherein a first end of the coil
unit 1s connected to one end of the battery, and a second end
of the coil unit 1s connected to a switch device capable of
maintaining and interrupting a current path from one end of
the battery to the other end of the battery via the coil unat,
switched on and off by the switch operator.

13. The printer of claim 4, wherein a clock supplying
current time information 1s installed 1 the power supply

control module.
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